Rapid monitoring of immune reconstitution after allogeneic stem cell transplantation--a comparison of different assays for the detection of cytomegalovirus-specific T cells.
Cytotoxic T cells (CTLs) play an important role in controlling cytomegalovirus (CMV) infection after allogeneic hematopoietic stem cell transplantation (HSCT). The purpose of this study was to compare four different assays to detect CMV antigen-specific T cells for the monitoring of CMV-specific immune reconstitution after HSCT. Comparative monitoring of CMV-specific T cells was performed using HLA tetramer, interferon-gamma enzyme-linked immunospot (ELISPOT), intracellular IFN-γ (IC-FACS), and real-time polymerase chain reaction (RT-PCR) assays with immunodominant CMV pp65-HLA-A2-restricted peptide and recombinant pp65-protein in 18 patients after allogeneic HSCT. Using pp65-peptide to stimulate T cells in HLA-A2-positive patients, antigen-specific T cells have been detected in 43% (10 of 23) by IC-FACS, 62% (13 of 21) by tetramer, 68% (15 of 22) by RT-PCR, and 53% (10 of 19) by ELISPOT. No T-cell responses were detected in HLA-A2-negative patients by all assays. Stimulating with combination of both pp65-peptide and pp65-protein detected 72% (18/25) by IC-FACS, 88% (22/25) by RT-PCR, and 59% (12/22) by ELISPOT. Comparing the different methods of T-cell detection we found a significant positive correlation between RT-PCR and tetramer analysis, IC flow cytometry and ELISPOT assay. Using pp65-protein for T-cell activation overcomes the HLA restriction of the HLA-A2-restricted pp65-peptide stimulation, thus increasing the detection limit of antigen-specific T cells. CMV-specific T cells have been most frequently detected using RT-PCR suggesting a higher sensitivity compared with IC-FACS, tetramer, and ELISPOT assays. This technique allows rapid and sensitive monitoring of CMV-specific immune reconstitution after HSCT, which could guide prophylactic and therapeutic strategies to avoid active CMV disease.